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Basis Sets and Geometries
Four basis sets were used in the present work. They have been labeled A, B, C, and D. In each case analogous basis sets were used for C and 0.
A.
C,0(9s Sp ld/Ss 3p ld), H(Ss lp/3s lp).
Here the pr'imitive gaussian basis sets of Huzinaga 8 D. Same as C., but completely uncontracted.
In the next section we will be referring to the earlier 12 . theoretical studies of Dunning, Winter, and McKoy (hereafter .· 2
For the ground state, the experimental geometry of Oka was adopted. For the excited states, we used the geometries . 3 recommended by Herzberg.
In addition to the parameter given 0 in our introduction, '"e assumed r ( CH) = 1. 09 ' A and e (HCH) = 119° for both a and A states. The molecular plane (for the ground state) was taken to be the xz plane, with the co bond coincident with the z axis.
Energy Results
The energy quantities obtained in the present research are summarized in Table I .
The best previouily reported ground state SCF energy for a 2 co is that of Neumann and Moskowitz (NM), 13 -113.8917 hartrees.
The geometry chosen for the present work was identical to that of NM, and Table I shows that our calculations A, B, and C represent successive improvements on the NM total energy.
Calculations were also carried out for a second (nearby)
. 
.r .. However, it appears that the DWM The excited state quadrupole moments are predicted to be much larger, and hence subject to much smaller percentage. errors.
Note the nonvanishing 8 element, due to the lower synnnetry of yz the excited states. The remarkable similarity of the a and A e values provides additional evidence for the conclusion that the electronic structures of these two states are essentially identical.
The ground state octupole moments are rather insensitive to basis set, and again quite similar to those predicted by There are many more nonzero elements of the excited state octupole moment tensors, and the magnitudes are substantial and similar for the a and A states. We have also computed a number of other properties, including the potential, electric field vector, and charge
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density at each nucleus. Although not reproduced here, these
properties are av.ailable in our complete report. of this work.
Concluding Remarks
The present results for the X Our results for the a and A states represent perhaps the first near-Hartree-Fock theoretical study of polyatomic excited state molecular properties. The agreement with the experimental dipole moments is impressive, and we hope that this work will encourage experimental studies of other properties of these two fascinating excited electronic states.
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